Introduction
early-life adversity has been linked to harmful consequences on fitness components and 73 senescence rates (e.g. Nussey, Kruuk, Morris, & Clutton-brock, 2007; Pigeon, Festa- 74 Bianchet, & Pelletier, 2017; Plard et al., 2015) , and in 5 of 9 bird species studied in nature, 75 adults that experienced poor weather, habitats, prey availability, parental care or late 76 fledging in the natal year showed reduced lifetime reproductive success (review in 77 Drummond & Ancona, 2015) . There is also experimental and descriptive evidence for 78 intergenerational effects: negative impacts of nutritional and social stress in infancy on the 79 quality and viability of the infant´s eventual offspring (Burton & Metcalfe, 2014; 80 Drummond & Rodríguez, 2013; Naguib & Gil, 2005). 81 These findings raise the expectation that in many species, generations of adults from El 82 Niño birth cohorts will show survival or fitness deficits or produce offspring of low quality, 83 at some stage of their lifetime. However, in wild animals such effects are sometimes 84 mitigated in one or both sexes by simple developmental resilience or by making life-history 85 adjustments that seemingly neutralize fitness penalties (e.g. Ancona 87 al., 2016). Thus, in some species, adults exposed to warm ocean waters in their natal year 88 might sidestep impacts on their lifetime reproductive success, although complete evasion of 89 fitness impacts of early-life environmental stress has not been documented for any long-90 lived animal. 91 Our case study of a population of blue-footed boobies (Sula nebouxii) tested for effects of 92 ENSO conditions (mean water temperature in the 8-month breeding season) in the natal 93 year on the quality of adult generations by comparing the lifetime reproductive 94 performance of recruits from 18 birth cohorts. This long-lived (up to 25 years), socially 95 monogamous apex predator of the eastern tropical Pacific Ocean lays clutches of 1-3 eggs, 96 but often raises fewer chicks when underfeeding triggers siblicidal brood reduction. When 97 an El Niño event depletes populations of its fish prey, circulating corticosterone increases 98 in females ( ). 116 We also tested for two largely unstudied filtering processes which theoretically could 117 buttress populations against demographic impacts of adverse natal environments and mask 118 their developmental impacts. The first is self-selection for breeding in adverse conditions 119 by high quality breeders able to confer their own quality on offspring. In support of this 120 idea, there is some evidence that in stressful circumstances animals that are in poor 121 condition, very young or very old may skip breeding, trading reproduction for survival in For lifetime reproductive success adult lifespan was added to the competing models, along 242 with its interaction with age of first reproduction. 243 To test for increased representation in warm water years of breeders of above average (Table S3) , showing that warm natal waters had no effect on either the rate of increase in (Table S6) , with 296 peaks at roughly 10 years in males and 11 years in females. 297 The lifespan of recruits was unaffected by natal water temperature (Table S8 ; Figure 1c Females: β = 0.619 [95% CI: 0.561 to 0.677]). Note that despite achieving roughly 6% 320 higher annual breeding success than cool natal water males over the lifespan, warm natal 321 water males showed no corresponding increase in lifetime reproductive success, probably 322 because they skipped more breeding seasons than cool water males (Ancona & Drummond, 323 2013). Warm natal water females showed no such increase in annual breeding success, but 324 females are nearly one third heavier than males and more susceptible to food deprivation 325 (Torres & Drummond, 1997; Velando, 2002) . (Table S16 ). 346 Sex, as a factor, was not included in the LMs because greater viability of offspring of 347 young-old pairs is independent of which sex is the older pair mate (Boyko, 2008; 348 Drummond & Rodríguez, 2015). These analyses showed that warm water is indeed 349 associated with an increase in the proportion of young + old pairings, and also with a Viability selection in El Niño conditions 358 Both nestling and juvenile mortality increased with the warmth of natal waters, potentially 359 increasing the influence of any recruitment bias in favour of higher quality cohort members. 360 Nestlings from all three brood sizes were less likely to fledge in the warmest natal 361 condition than in the coolest (Table S17 ; Fig 4a) , with a greater differential in three-chick 362 broods (β = -0.27 [95% CI: -0.32 to -0.22]) than in one-and two-chick broods (β = -0.10 363 [95% CI: -0.12 to -0.08] and β = -0.14 [95% CI: -0.16 to -0.12], respectively), and with 2 nd 364 and 3 rd hatched chicks especially liable to fail, independent of natal water temperature 365 (Table S19; Figure. . 387 We conclude that, even though warm waters can severely prejudice breeding participation 388 of the focal population and impact not only clutch sizes but also hatching, fledging and 389 recruitment success (Ancona, Zúñiga-Vega, Rodríguez, & Drummond, 2018), as well as 390 adult survival (Oro et al., 2010) , the recruits derived from warm water cohorts can 391 contribute normally to the population's growth rate. 392 We identified two mechanisms that probably contribute to warm water recruits performing 393 as well as cool water recruits. Self-selection for breeding in warm water years probably The prevalence among animal species of El Niño cohort effects on the reproductive value 443 of recruits is unknown, and we may find that many species have evolved ways of coping. 
